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$M\subset \mathbb{C}$ Riemann ) $z_{0}\in M$ . $M$ $g$
$M$ 1 $\omega$ , $g$ $\omega$ ,
$\omega$ $g$ 2 .
$\backslash$
$F_{0}$ : $M \ni z\mapsto\int_{z_{0}}^{z}$ $(1-g^{2}, i(1 +g^{2}),$ $2g)\omega\in \mathbb{C}^{3}$
, $\Phi_{0}:={\rm Re} F_{0}$ : $Marrow \mathbb{R}^{3}$ $\mathbb{R}^{3}$ (Weier-
strass ). , $F_{1}$ : $Marrow SL(2, \mathbb{C})$
$F_{1}^{-1}dF_{1}=(\begin{array}{ll}g -g^{2}1 -g\end{array})$ $\omega$ , $F_{1}(z_{0})=\{$
10
0 1
, $\Phi_{1}:=F_{1}F_{1}^{*}$ : $Marrow \mathbb{H}^{3}$ $\mathbb{H}^{3}$
1(CMCI) (Bryant $[\mathrm{B},$ $\mathrm{U}\mathrm{Y}]$ ).
$\mathbb{H}^{3}=\mathbb{H}^{3}(-\mathrm{I})\cong\{AA^{*}|A\in SL(2, \mathbb{C}\}$ $\Phi_{0}(M),$ $\Phi_{1}$ (M)
1
(1) $ds^{2}=(1+g\overline{g})^{2}\omega\overline{\omega}$
. , 1 $(g,\omega)$ (Weierstrass data
) , $\mathbb{R}^{3}$ $\mathbb{H}^{3}$ CMCI
, ([L] ).
, Lawson .
$\Phi_{0)}\Phi_{1}$ , Hopf $M$ 2 $Q$
$Q=\omega dg$
.
$(g, \omega)$ CMCI $\Phi_{1}$ : $Marrow \mathbb{H}^{3}$ Weierstrass data
. , $\theta\in[0, \pi)$ , Weierstrass data $(g, e^{i\theta}\omega)$
$\Phi_{0,\theta}$ : $Marrow \mathbb{R}^{3}$ , $\Phi_{1}$ Lawson
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(1) . , $[\mathrm{N}, \S 177]$
.
1. $\Phi_{1}$ : $Marrow \mathbb{H}^{3}$ CMCI , $(g, \omega)$ $\Phi_{1}$ Weier-
strass data, $\Phi_{0}$ : $Marrow \mathbb{R}^{3}$ $\Phi_{1}$ Lawson
. , $\theta\in[0, \pi)$ , $(g, e^{i\theta}\omega)$ $\Phi_{0}$
Weierstrass data 1 .
2. Lawson 4 .
.












(iii) $M=\mathbb{C}\backslash \{0\},$ $(g, \omega)=(z,$ $\frac{n^{2}-1}{4}z^{-2}dz),$ $n\in \mathrm{N}\backslash \{1\}$ .





(iv) $M=\mathbb{C}\backslash \{0\},$ $(g, \omega)=(z^{n},$ $\frac{1-n^{2}}{4n}z^{-1-n}dz),$ $n\in \mathrm{N}\backslash \{1\}$ .
, $\Phi_{0}$ , $\Phi_{1}$ \emptyset g
.
$rightarrow$





3. ([F]) $\overline{M}$ Riemann , $M:=\overline{M}\backslash \{p_{1}, ,p_{k}\}$
$(k\in \mathrm{N})$ . $\Phi_{1}$ : $Marrow \mathbb{H}^{3}$ CMCI , $\Phi_{0}$ : $Marrow \mathbb{R}^{3}$
. $\Phi_{0},$ $\Phi_{1}$ Lawson , $\Phi_{0},$ $\Phi_{1}$
. , $\Phi_{0},$ $\Phi_{1}$ Hopf
$\overline{M}$ .
. $\triangle_{\Xi}=$ { $z\in \mathbb{C}||$ z| $<\epsilon$ }, $\triangle_{\epsilon}*=\triangle_{\Xi}\backslash$ {0} $(\in>0)$ .
$\varphi_{1}$ : $\triangle_{\Xi}*arrow \mathbb{H}^{3}$ $\Phi_{1}$ . $\varphi_{0}$ : $\triangle_{\epsilon}*arrow \mathbb{R}^{3}$
. [CHR, Theorem 10] , $\varphi_{1}$
, Hopf 2 , [UY] , $\varphi_{1}$
Weierstrass data
$g(z)=z^{\mu}\hat{g}(z)$ , $\hat{g}(0)\neq 0$ , $\omega=z^{\nu}\hat{w}(z)dz$ , $\hat{w}(0)\neq 0$ ,
. $\hat{g},$ $w$^ $\triangle_{\epsilon}$ , $\mu,$ $l/\in \mathbb{R}$
$\mu>0,$ $\iota/\underline{<}-1,$ $\mu+\nu\in \mathbb{Z},$ $\mu+\nu\underline{>}-1$
I , $\theta\in[0, \pi)$ , $(g, e^{i\theta}\omega)$ ( $\varphi_{0}$ Weierstrass
data . $g$ $\varphi_{0}$ Gauss
) , $G:\triangle_{\mathcal{E}}*arrow S^{2}\subseteq \mathbb{R}^{3}$ $\varphi 0$ Gauss
,
$G(z)=( \frac{2{\rm Re} g(z)}{|g(z)|^{2}+1},$ $\frac{2{\rm Im} g(z)}{|g(z)|^{2}+1})\frac{|g(z)|^{2}-1}{|g(z)|^{2}+1})$
, $g$ $\triangle_{\in}*$ well-defined . $\mu\in \mathbb{N}$ ,
$-l/\in \mathrm{N}$ .
$\varphi_{0}$ 1 , 2
${\rm Re} \int_{z_{0}}^{z}(1-g^{2})e^{i\theta}\omega$ , $+\mathit{9}2)ei\theta\omega$
, $g(0)=0$ $\lim_{zarrow 0}G(z)=(0,0, -1)$ . $\varphi_{0}$
$\nu=-2$ , , $\varphi_{0}$ $\triangle_{\epsilon}*$ well-defined
$\hat{w}’(0)=0$ .
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[ET, Lemma 2.4] $\hat{g}(0)\hat{w}(0)=(1-\mu^{2})/4\mu$ , $\hat{g}(0)\neq 0$
$\vee\supset\hat{w}(0)\neq 0$ $\mu\neq 1$ . , [ET, Lemma 2.9]
$\hat{w}’(0)=\{\begin{array}{l}2\hat{w}(0)^{2}\hat{g}(0)(\mu=2\emptyset[succeq]\not\equiv)0(\mu\geq 3\not\subset)\geq\yen)\end{array}$
, $\hat{w}’(0)=0$ $\mu\neq 2$ . $\mu\geq 3$ .
, $\varphi_{1},$ $\varphi_{0}$ Hopf $\omega dg,$ $e^{i\theta}\omega dg$ $z=0$
order V $\mu+u-1\geq 0$ . , $\varphi_{1},$ $\varphi_{0}$ Hopf $z=0$
.
.
4. ([F]) , (I) (III)
1 , $\Phi_{0}$ (M) , $\Phi_{1}$ (M)
:
(I) $\overline{M}$ 0,
(II) $M$ $-16\pi$ ,
(III) $\Phi_{1}$ .
. (I) $\overline{M}$ 0 $\Phi_{j}(j=0,1)$ Hopf
0 . $\Phi_{j}$ $(j=0,1)$ , $\Phi_{0}$ (M)
, $\Phi_{1}$ (M) .
(II) $\overline{M}$ $\gamma$ . [JM, Theorem 4] , $\Phi_{0}$
(2) $\int_{M}KdA=-4\pi$ ( $k+\gamma-$ l)
. , $K,$ dA $\Phi_{0}$ Gauss ,
.
[S] ) $k=1$ $\Phi_{0}$ , $k=2$ $\Phi_{0}$ catenoid
, catenoid Hopf , 2 . $k=3$
, (I) $\gamma\geq 1$ , [KS, Theorem 26] , $\gamma=1$
$k=3$ , $\Phi_{0}$ Hopf $\overline{M}$ . ,
$k\dagger\wedge/<5$ , $\Phi_{0}$ , $\Phi_{0}$ Hopf $\overline{M}$
. 3 (2) , .
15
(III) $\Phi_{1}$ , [CHR, Theorem 12]
, $\Phi_{1}$ , , $\Phi_{1}$ Hopf 2
. , 3 , $\Phi_{1}$ , ,
$\Phi_{0}$ .
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